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Abstr act
Thehydrologl C alchar a cteristic s ofthelake Boste n a re studied bas ed o nthe aJlalysIS Ofa v ailable
data obtain ed fro m 1976to 1989 atthehydr ologl Calstatio n s a r o urldthelake･ The re s ults ar e as
folo w s:(1)The a n n uala v er age ofv olu m etr ansportofmaininno wriv e r, n am edKaidtl riv e r, varies
fr om 80to 120m
3/～. The m axim u m and minim u m value s arefo u nd in 1980a nd1986, re spe ctiv ely･
(2)The othe rinflo w riv e rs a ndthe o u岨o wriv er sho w alm o stste adyv olu m etr a n sportsdumigthis
period.(3)The w aterle v elof thelake Bo ste nde c re as e sandhasthe minim um v alu e at1987,the n
in cr e a se s slightly. (4)The se asonalw ate rbala n c e ofthelakeisin v e stigated fr o mMarch 1983to
Febru ary 1984in detail･ The re sult sho w sthato nly e v aporation, pre clpitation･ dis charge s o
fthe
mainrive rs
,
andthe cha nge ofw ate rle v elc a n n otexplainthe w ate rbala n c ed
1.lntr odttction
Thelake Bo ste nisthebigge stfr eshw aterlakein theinland of China n o w adays1 1tplays a v e
ry
importantr olein thede v elopm e ntofa
l
gncultu re,industhe s, and fishe rie s a s w eu a sthe aspe ct of
n atur ale nvir o n m e nt. 1iow e v er, the w ate rar e ar e ce ntlybe c om e s s m alle r a nds m alle r, a ndthe w ate r
be c o m e s s alty nds altye spe ciallyduring1980
.de c ade. To a v oid the similar old disa str o u s sto ry of
thelake Lop, which w a sthefo r m erbigge stlakein Chin a and had driedups
ince1930
1
s
,
itis v e ry
ne c es sary to clarifythe hydr ologic alchar a cteristics a nd w ate r･balanc e m echanis m ofthe lake
Bo ste n as e arly aspo ssible. In thepr e s e nt study'by usl ngthe availabledata o
fthe hydrologlC al
statio n s a r o u nd the lake, w eiⅡv estlgate the hydr ologicalchar a cteristic s ofthe lake a nd w ater
balan c einthe m ainlake a ndits s urr o u ndings･ IntheSe ctio n2, Ge ogr aphic alcha r a cte ristic s a nd
la nd utilizatio n ar o und the lake ar eintr odu c ed;the Se ctio n3 de mo n str ate sthe. hydr ologlC al
cha ra cteristic s; w egi v ethe wate rb ala n c em odelof the Bo stenlake and the e ach w ate rbudgetsin
these ctio n4;as a n a nlyz lngre s ults, w ede scribe the c o n clusio nintheSe ction5･
2･ Ge ogr aphicalcha ra cteristic s of Bo sten r eglOn
Thelake Bo sto n
,
lo c ated in the Ya njiBa sin a s show nin Fig･l, had bee nthe third biggestlake
follo wl ngtheLopa ndAibilake sinXinjia ngUygurAuto n o m o u sRegio nin n o rthe r npartof Chin a･
No w adays, ho wever, thelake Bo ste nbeco m e sthebigge st on e asthe othe
rtw olake shad d riedup or
diminishedtheir water ar e a. The Ya nji Ba sinis s ur rou ndedbythe Tia nsha nRa nge sa ndthelow e st
pla c einthebasinisthelake Bo sten･ Mo st oftheinflo w sa r efrom the northwe ster n a nd n o rther n
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m o L mtain a re a s. T he riv e rKo ngqu eisthe un lqu e O u雌o w o ngl n ated fr o mthe s o uthe r nlake. The
are a of thelakeis abo ut930kn 2 and thedepthis7.7min a ve rage withthe m a xim u m depthof16m
in the s o uthe mpa rt ln addito n, thelake Bo ste nis s ur r o u nded bya n u mbe r ofs m allw atera re as,
dtICkw e ed a reas
,
c attail a nd re ed m arshe s andi汀igatio nla nds. The main agrictltural are as are
lo c atedto the w estern a ndn o rthe rn side softhelake where theim gatio n w ateris e asily gotfrom
tJPper re ache s of
l
theinf一ow river s.
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Figu rel▲ Lo c atio n s or Bo steJILake a nd t[ydr ologic 且1 Stationsin Ya njiBa sitl, X injia ng, ChiJ) a
Fr o mthe conto u r m ap ofthelake, the are a andc apa cityofthelake a r e e stim ateda s afu n ctio rIOf
w ate rle v elHr efe rr edtothealtitude oflO40m . The re sults ar e asfollo w s:
Sm Fai
･ Hi＋bi (1)
Vi= Ci
I Hi＋di (2)
whe re Smiisthe are a ofthe mainlake withthe mitofsqu arekilo m et r, Ⅵ isthe c apacity withthe
unit of108 m3
,
a nd ai,bi,Ci,di a rethe c oeffic e ntsin the for m ula(1)a nd(2). T heir values a r elistedin
Tablel.
Tablel･ ThePa ra m e( r&for CalctlhtitLgtlle a re a s(SmI)a ndtheCap city(VI)fro m
d)eW ater Lev els ofJlo stc nLake.
1Ir 10L(0(ru) 31 bl Cl dl
3 ≦且l<4 75.0 52 0.O 8,O ll.0
4 ≦且z<5 60.0 5 80.O 9.4 54
5 ≦IⅠ3<6 50.0 6 30. 9.6 4. Ll
古S;1Il<1 38.0 7 02,0 9 5 50
7 ≦1I5<8 24
.
0 800. 87 loo
S ≦Jl. 13.0 8 88.0 9.g I.8
In the Bo ste nregion, thelandty pes a re gen e rallyclas sified into fo ur groups su ch a sreed la nds,
irrigation lazlds, cattai1 la nds a nd u n cultu redlands with alkalized chara cte ristic s. T he a rea of first
tw ogro ups are m u chlargerthe others. The are aofreedla nds aro u ndthelake a ndits su rroundings
is e stim ated by a e rialphotograph a s4 95.87 km
2in 1981, T he v alu eis62.53km2 s m alle rthanthe
v alu e55 8･40km2in1 959･ This m e a n sthe area ofre edla ndde cre a ses withthedegre ssion rate of
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2,84km
2/ye ardu ringthe pa st22ye ars･ In1965,the r e edr e s o u rc e s w er ein v e stlgated bythelo c al
go v er n m e ntatthe s o uthw e ste r nside ofthelake･ The reedlands ar e cla ssified intothefo ur匂
′pesby
.he c,iterialisteiin Table 2. The a, e a s .fthe s efo ,type s a ,e estim atedr e ,pe cdv elyf, . mthedata
take nin1965a nd1981a nd de rivethe fo1lo w lng e mplricalrelatio n ofthe ar e a ofre edlands:
SR
,
-SRi
*＋(198l- Yk). γi (3)
where S R.is the ar ea ofre ed la ndof thei-thgrade ofre edty pe, Ykistheyearfr o m1965upto n ow ,
sR
.
*isthe ar ea ofre edla且d in 1981, a nd γiisthedegradingr ateperye ar･ The e stiln ated value sof
γ. arelistedin Table3･ Notethatnegativ e slgn Of γ.in4
-thgr adeisdu eto anin crea se of the re ed
la ndare a.
T&ble 2. T heCritcri8 0f Re edlJ& ndTypesiTIBo stellRegioTL
Grade fleigllt Dia l11el¢rofSlell1 Co ve rage(%) Dried Biollla S S
(111) (c上ll) (kE;^l1
2
)
i >7.5 >1.2 >80 >l.5
2 2.5 - 3.5 0.8 -1.2 60- 80 0,8- I.5
3 1.5 - 2.5 0,5 - 0.8 40- 60 a.4 - 0.8
4 <1.5 <0,5 5 - 40 <0.1
Table3. Tlle Gr ades ofRe ed LA nd withAr ea s(KJn
2
)aJ)d the Av e r ageDegr adingRate ofRe ed
during1965-19S1.
Gr ade . S R
＋ (19 81) S R
'
(198 1) S R
'
(1965) R.11c orDi旦reSSioll(γ)
(k1111/year)
I 57.60 29.89 46,91 I.06
2 37.96 26.29 47.ll 1 3 0
3 99.36 75.23 83.46 0.51
4 193.02 122.49 120.55 10.12
Total 387.94 2 5芋･9 29i.0 3 2.7 6
sR*:T he a re as or fln re ed hndsin thcZLostcll rCg1 011.
S R': The n re7IS
'
cllaJlge ”r the r eed ]aTtds in Lhc s M TLPllllgr鴨lo llin s o uLhlYeStC rTIDos(cLl lllkc ･
3. Eydr ologic &lCha r a cte ristic s
TheFig1 2 sho w sthe ye arly v ariation of the Bo ste nLake
'
s w ate rle v el fr o m1955to 1993, and
the an nualvariationbetw e e n1955- 1993is m orethan 3 m eters.Ionthe otherha nd, a sthe m o nthly
data rec o rded a免e r1976, the s e a so nalchange s ofthe w ate rle v el 伽ctuate with in 1m eter･
HydrologlC aldata are a vailable a土the seve r alobse rv atio n stationslistedin Table4, andthe data up
to1989areu sedinthis study. In Fig･ 3, the an n ualav e raged v alu e s ofrive rdischa rge are show n at
the Dasha nkou, Hu a ngshiugo u a nd Qinshuihe fo rthe Kaidu, Hu a n shugo u a nd Qishui rivers,
re spectively. The Kai du riv eristhebigge stin凸ow in the Ya nji basin with a wi de catchm e nta re a
a nd ha stheiJTl m e n S e W aterdis charge, whichis abotlt80 %ofthe total discha rge･ Ho w e v e r, the
a n m alvariatio n ofthedischa rgein Kaidu Riv eris verylarge as show nin Fig1 4･ T he m axim um
dis charge of115m
3/s e e w a s r e c o rded in1980a nd is1･47tim e slarge rthanthe v alu e78･2m
3/s e ein
19S6. In c o ntr a st,thedischarges ofotherriv e rs ar erather st8ble･ T he Kongque Riveristhe u n lque
outno wthat m o stlyno w o utfr o mthe pur)p station at the n o rthw e ste m Bo ste nLake. The a r)n u al
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v ariatio nof theflo wsis v e rys m allas sho w ninFig. 4.
Ev apor乱tio nha sbe e n m e a s uredn e arthelakeby u sing a n e vaporatio rlPa n Who s edia mete ris
20c n
･
How eve r
,
the m e as ur edv alu e s c an
'
tbe u s eddir ectly,be c aus ethe e v apor ationis u s u ally
innu e n c ed bythelo calw e athe r and thetem peratur e ofs m allpa nt ln1983 to1984,the e v apo ratio n
e xperim e nt w a s c a rriedo utin thelake Bo ste n, w he realarge r evapo ratio nparlwiththedia m eter of
60.1c m w as us ed. M o re o v er, m ete o r ol glCal factors areobse r ved indetail, We u s edthe s edata a nd
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Figu r e2. TheVa riatio n oftheBo ste nLake
'
s Wate rLev elsfr o m1955 to1 993.
T&ble4. TheIJis暮of Iydrologic alStathns andthe O bse rv ed ltc m s
Sthtio l一 NA l n匂 Ofriv 8 r CAtChrn e l一L A r e 8
凸uTlり
ELe ▼ LItio n
(1t)
O l) s 8 r V tlLio lt
Pe riod
O b8 e r V AILio nitB ll一 61】
Da sl1ど11血ot1 KaidtL 19,0 22 1 33 8,9 - 13 3 9.7 1 95 5- pr e scllt El. 0. Sd ecl.
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Figure 3･ T he An n L]al Dis cha rges oftheInno w sRiversin BosteTIRegio n･
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Figur e4･ T heVa riatio n s ofDis cha rges of theR ive r sin Bo sten Lake･ fr o m19 76to1989･
calc ulatedthe e v apo ratio nfr o mthe w ate r s urfa c e(Ew)bythebulkm ethod･ Co mparingre sults of
the sethr e e m ethods, w eha v ethe c o n v e rsio n c onsta nts 九 w
= EJE60.and A･ 6 01- E20侶60l, Whe r eE20
aJld E6.1de note ⅡleaSur ed valu e sby ev apo r atio npans wi th dia m ete rs of20c m a nd 60･1cm ,
re spe ctiv ely･
The a n nbalpre cIPitatio nin the Bo sto n r egi o n V arie s丘o m20m min1977 to178･3m min1988 dth
thegen e r alr a nge s of5 0-80rn m.
4. Waterbala n c e of thelakefr o mMar ch 1983toFebru a ry19841
The w aterbala n ce of thelake c a nbede m onstr ateda s sho w nin ng. 5. The eqtl atio n s ofw ate r
balan ce lSgive nbya sfollo w s :
QBl＋QD I＋P
･ S
m
＋GI-QPO＋Sm ･ Ew＋QH.n＋G O＋ 6 (4)I
Thele氏-handside ofthe equ atio n(3)m 飽 n Sinflo w sintothelake･ QBIa ndQDI denoteinflo w s ofa
riv e r a ndirrigationdrainage, r e spectively･ Pisthepr e cipitatio n a nd Smis a rea ofthelake･ GIisthe
u nkn o w ninflo w ofgr o undw ater. QPOin righthandside e xpre s sthe o tlfo wfrom thelake･ Ewis
e v apo r ation,QHmisthein c re m e ntof thelake wate r･ G Oi5the u nkn o w n outno w ofgro und w ate r･
6 m e a n sthe r e sidu alof w aterbudgetinthe m odel･ An nualv alues ofthe s ete r m s a relisted in
Table5･ By u sl ng m o nthlydata, w e c alculatethe m o nthlyv alu e oftheter mGトGO
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- 283 -
inFig. 6,theter m GI-G O- a is n otn egligible a nd haspo sitiv e valu ein winte r s e as o n andn egativ e
valu ein s um m e r s e as o n.
T&blモ5. T heATIn tLal V dtle$ Of Wate rBtldgetsfrotnM a r ch19S3to Febru a ry1984.
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5. co n clllSio n
We a n alyz ed a vailable data ofthc lake Bo ste n丘o m 197 6to 19S9at the hydr ologl C al statiorlS
a r o u ndthelake. The r es ults a r e a sfollo w s :(1)The a n n u ala v e r agedis cha rge of the maininflo w
riv er
,
called Kaidu rive r
,
varie s丑･o m 78.0 to 115.4 rn3/s; andthe m a xim tl m alld minim u m values
o c c urred in1980and 1986
,
r espe ctively,(2)The otherinflo w rive rs a nd the o utflo wriver sho w
alm o stste adyv olu m etr an sportsduringthisperiod.(3)T he w aterlevelofthelakeBo ste ndecre as e s
a nd ha sthe mihim Ⅷ 1Value of1044.73m eter at19 87
,
the nin c re as es slightly. (4)T he s e as o n al
w ate rb alan c e of thelakeisiⅡv e stlgated fr o mMa rch 19 83to Febru a ry1984in detail. T he re s ult
sho w sthatthe w aterb ala n c e c an n otbe e xplain edonlybythe e v apo r atio n, thepre c lptatio nandthe
wate rle v els of thelake
,
a s w el as thedischa rges ofthe main river s. Iti5 know nthattheir rigatio n
syste m play a nimpotent role in the w ate rblala n c em odel ofthe lake Bo ste n, thus, w e sho uld
de v elopthe nl Odelfo r awi de cdchm e ntar e ain futu r e.
6, Refe re nc e s
1)･Hu aR･ K･ , LiY･Q. ,1983. Applic atio n ofRe moteSe rLSingTe clmiqu etotheIn vestigation on Re ed
Re s o u r c e ofBo 5te nLakein Xinjia ng, Scie ntia Geogr aqphic aSinic a, Vol. 3, No.2, 15 2-157(in
Chinese).
2). Ha mS.Z. , Li C., Wa ngD ,, YiF. , Che nG.,1985.Re ed Reso u r c e s ofthe Bo sten Lake, Scie ntia
Ge ographic aSinic a, Vol. 5, Nob 4,3 74-380.(inC hin e s e)
3)I Zho ngX ･C･ ,1988･ Prim aryEv aluatio nofWaterSu rfa c eEv aporationin Bo stenLake, AridLand
Ge ography, VoL i1, No.4,39-44.(In C hin es e).
- 284-
